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SPECIAL NOTES 


1, API PUBLICATIONS NECESSARILY ADDRESS PROBLEMS OF A GENERAL 
NATURE. WITH RESPECT TO PARTICULAR CIRCUMSTANCES, LOCAL, STATE, 
AND FEDERAL LAWS AND REGULATIONS SHOULD BE REVIEWED. 


2. APIIS NOT UNDERTAKING TO MEET THE DUTIES OF EMPLOYERS, MANU- 
FACTURERS, OR SUPPLIERS TO WARN AND PROPERLY TRAIN AND EQUIP 
THEIR EMPLOYEES, AND OTHERS EXPOSED, CONCERNING HEALTH AND 
SAFETY RISKS AND PRECAUTIONS, NOR UNDERTAKING THEIR OBLIGATIONS 
UNDER LOCAL, STATE, OR FEDERAL LAWS. 


3. INFORMATION CONCERNING SAFETY AND HEALTH RISKS AND PROPER 
PRECAUTIONS WITH RESPECT TO PARTICULAR MATERIALS AND CONDI- 
TIONS SHOULD BE OBTAINED FROM THE EMPLOYER, THE MANUFACTURER 
OR SUPPLIER OF THAT MATERIAL, OR THE MATERIAL SAFETY DATA SHEET, 


4. NOTHING CONTAINED IN ANY API PUBLICATION IS TO BE CONSTRUED AS 
GRANTING ANY RIGHT, BY IMPLICATION OR OTHERWISE, FOR THE MANU- 
FACTURE, SALE, OR USE OF ANY METHOD, APPARATUS, OR PRODUCT COV- 
ERED BY LETTERS PATENT. NEITHER SHOULD ANYTHING CONTAINED IN 
THE PUBLICATION BE CONSTRUED AS INSURING ANYONE AGAINST LIABIL- 
ITY FOR INFRINGEMENT OF LETTERS PATENT. 


5. GENERALLY, API STANDARDS ARE REVIEWED AND REVISED, REAF- 
FIRMED, OR WITHDRAWN AT LEAST EVERY FIVE YEARS. SOMETIMES A ONE- 
TIME EXTENSION OF UP TO TWO YEARS WILL BE ADDED TO THIS REVIEW 
CYCLE. THIS PUBLICATION WILL NO LONGER BE IN EFFECT FIVE YEARS AF- 
TER ITS PUBLICATION DATE AS AN OPERATIVE API STANDARD OR, WHERE 
AN EXTENSION HAS BEEN GRANTED, UPON REPUBLICATION. STATUS OF THE 
PUBLICATION CAN BE ASCERTAINED FROM THE API AUTHORING DEPART- 
MENT [TELEPHONE (202) 682-8000]. A CATALOG OF API PUBLICATIONS AND 
MATERIALS IS PUBLISHED ANNUALLY AND UPDATED QUARTERLY BY API, 
1220 L STREET, N.W., WASHINGTON, D.C. 20005. 
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FOREWORD 


The American Petroleum Institute, the (British) Institute of Petroleum (IP), the American 
Society for Testing and Materials (ASTM), and corresponding bodies of other nations have 
worked through Technical Committee 28 of the International Organization of Standardiza- 
tion SO) to produce several international standards that relate directly to the API Manual 
of Petroleum Measurement Standards. 

Section 8 of Chapter 10 describes the procedure for determining sediment in crude oils 
by membrane filtration. 

Section 1 of Chapter 10 describes the determination of sediment in crude oils and fuel 
oils by the extraction method. Section 2 discusses the determination of water in crude oil 
by the distillation method. Section 3 describes the determination of water and sediment in 
crude oil by a laboratory centrifuge procedure. Section 4 describes the determination of sed- 
iment and water in crude oil by the centrifuge test method. Section 5 describes the test 
method for determination of water in petroleum products and bituminous materials. Section 
6 describes the test method for laboratory determination of sediment and water in fuel oils 
by centrifuge. Section 7 describes the procedure for the determination of water in crude oils 
by Karl Fischer titration (volumetric). Section 9 will describe the procedure for determina- 
tion of water in crude oils by coulometric Karl Fischer titration, 

This standard may involve hazardous materials, operations, and equipment. This stan- 
dard does not purport to address all of the safety problems associated with its use. It is the 
responsibility of the user of this standard to establish proper safety and health practices and 
determine the applicability of regulatory limitations prior to use. 

API publications may be used by anyone desiring to do so. Every effort has been made 
by the Institute to assure the accuracy and reliability of the data contained in them; however, 
the Institute makes no representation, warranty, or guarantee in connection with this pub- 
lication and hereby expressly disclaims any liability or responsibility for loss or damage re- 
sulting from its use or for the violation of any federal, state, or municipal regulation with 
which this publication may conflict. 

Suggested revisions are invited and should be submitted to the director of the Measure- 
ment Coordination Department, American Petroleum Institute, 1220 L Street, N.W., Wash- 
ington, D.C. 20005, 
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Chapter 10—Sediment and Water 


SECTION 8—STANDARD TEST METHOD FOR SEDIMENT IN 
CRUDE OIL BY MEMBRANE FILTRATION 


Note: This test method is under the jurisdiction of ASTM! Committee D- 
2. on Petroleum Products and Lubricants and is the direct responsibility of 
the joint ASTM/API Subcommittee on Petroleum Measurements, 


10.8.1 


10.8.1.1 This section covers the procedure for the deter- 
mination of sediment in crude oils by membrane filtration. 
The method has been validated for crude oils with sediments 
of up to approximately 0,15 mass percent. 


Scope 


CAUTION: This standard may involve hazardous materials, 
operations, and equipment. This standard does not purport to 
address all of the safety problems associated with its use. It 
is the responsibility of the user of this standard to consult and 
establish appropriate safety and health practices and deter- 
mine the applicability of regulatory limitations prior to use 
(see Appendix A). 


10.8.1.2 The accepted unit of measure for this standard is 
mass percent. 


10.8.2 Referenced Publications 


The following standards, codes, and specifications are 
cited in this standard: 


ACGIH? 
Threshold Limit Values and Biological Exposure Indices 


API 

Manual of Petroleum Measurement Standards 
Chapter 8.1, “Manual Sampling of Petro- 
leum and Petroleum Products” (ASTM D 
4057) 
Chapter 8.2, “Automatic Sampling of Petro- 
leum and Petroleum Products” (ASTM D 
4177) 
Chapter 10,1, “Determination of Sediment 
in Crude Oils and Fuel Oils by the Extrac- 
tion Method” (ASTM D 473) 

Publ 2026 Safe Descent Onto Floating Roofs of Tanks 
in Petroleum Service 

Publ2217 Guidelines for Confined Space Work in the 
Petroleum Industry 


'American Society for Testing and Materials, 1916 Race Street, Philadel- 
phia, Pennsylvania 19103. 

2American Conference of Governmental Industrial Hygienists, Building D- 
7, 6500 Glenway Avenue, Cincinnati, Ohio 45221. 
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ASTM 
D 362 Specification for Industrial Grade Toluene 

D 2892 Method for Distillation of Crude Petroleum 
(15 Theoretical Plate Column) 

D 4377 Method for Water in Crude Oils (Karl Fis- 

: cher) Titration 

D 4928 Test Method for Water in Crude Oils by 

Coulometric Karl Fischer Titration 


OSHA? 
Occupational Safety and Health Standards, 29 Code of 
Federal Regulations Subpart Z, “Toxic and 
Hazardous Substances,” Section 1910,1000 
and following 


10.8.3 Summary of Test Method 


A portion of a representative crude oil sample is dissolved 
in heated toluene and filtered under vacuum through a 0.45- 
micrometer-porosity membrane filter, The filter with residue 
is washed, dried, and weighed to give the final result. 


10.8.4 Significance and Use 


A knowledge of the sediment of crude oil is important 
both in the operation of a refinery and in the buying and sell- 
ing of crude oils. 


10.8.5 Apparatus 


10.8.5.1 RESERVOIR AND FILTER-SUPPORT 
ASSEMBLY 


A reservoir and filter-support assembly shall be used. An 
assembly designed to hold 47-millimeter-diameter filters 
was used in the development of this method (see Figure 1),* 


10.8.5.1.1 


The filter reservoir shall be capable of holding more than 
250 milliliters of solvent. The lower part of the reservoir 
shall have a 40-millimeter inside diameter and be designed 
to secure the 47-millimeter-diameter filter against the filter 


Filter Reservoir 


3Occupational Safety and Health Administration, U.S. Department of Labor. 


The Code of Federal Regulations is available from the U.S. Government 
Printing Office, Washington, D.C. 20402. 

4A filtration assembly as supplied by Millipore Corporation, Ashly Road, 
Bedford, MA 01730, was used in this test. Equivalent-quality equipment 
would be acceptable. 
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ai 


Fit together with clamp 
(see 10.8.5.1.3) 


“a= 


Fit together with stopper 
(see 10.8.5.1.4) 
<< Vacuum-tfiltering flask 
(see 10.8,5.1.5) 


————_ Reservoir (heating 
coil around reservoir; 
see 10.8.5.1.1) 


0.45-micrometer-porosity 
membrane filter 


Filter support/funnel 
(see 10.8.5,1.2) 


))) <es TO VACUUM Source 


Figure 1—Membrane Filtration Assembly 


support, The reservoir can be jacketed to facilitate heating 
the reservoir and sample during filtering. 


Note: Use of a glass reservoir should minimize the effect of static electricity 
when filtering, 


10.8.5.1.2 Filter Support/Funnel 


The support base for the filter shall have a porous scin- 
tered glass center about 40 to 43 millimeters in diameter. The 
support base is designed to fit securely against the reservoir 
holding the filter in place over the porous section. The stem 
of the funnel portion shall be long enough to extend down 
into the filter flask so that the end is below the outlet of the 
vacuum, 


10.8.5.1.3 Clamp Assembly 


A string- or screw-type clamp assembly shall be used to 
secure the reservoir to the filter support. The clamp shall be 
tight enough to prevent the solvent from leaking through at 
the junction between the glass and filter membrane. The ex- 
terior dimensions of the reservoir and filter support/funnel 
are designed to facilitate clamping the two pieces together. 


10.8.5.1.4 Rubber Stopper 


A single-hole rubber stopper shall be used that is capable 
of holding the lower stem of the filter support/funnel se- 
curely onto the filtering flask. 
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SECTION 8—STANDARD TEST METHOD FOR SEDIMENT IN CRUDE OIL BY MEMBRANE FILTRATION , 3 


10.8.5.1.5 Vacuum-Filtering Flask 


The vacuum-filtering flask shall be at least 500 milliliters 
capacity. 


10.8.5.2 MEMBRANE FILTER 


The membrane filter shall be nylon, 47 millimeters in di- 
ameter with 0.45-micrometer pore size.° 


10.8.5.3 OVEN 


Any oven capable of maintaining a temperature of 105°C 
+ 2°C can be used. 


10.8.5.4 VACUUM PUMP 


Any vacuum pump capable of reducing and maintaining 
the pressure at 200 millimeters mercury (-80 kilopascals) 
during the filtering can be used. 


10.8.5.5 BALANCE 


An analytical balance capable of measuring to the nearest 
0.0001 gram shall be used. 


10.8.5.6 HEATING COIL FOR FILTER ASSEMBLY 


The heating coil for filter assembly shall consist of copper 
tubing (%-inch diameter) wound around the reservoir on the 
filter apparatus and connected to a circulating bath to main- 
tain the oil in the reservoir at 90°C + 2°C (see Figure 1). Al- 
ternate methods of heating the reservoir such as heating tape 
or a glass thermal jacket could also be used. 


10.8.5.7 MIXER 


A nonaerating, high-speed shear mixer® capable of meet- 
ing the homogenization efficiency test in Appendix B shall 
be used. Large-volume dynamic mixing systems such as 
those used with automatic crude oil sampling receptacles are 
also acceptable, provided they comply with the specifica- 
tions in Appendix B. 


5The following filter was used in generating the degree of precision re- 
quired: MSI Nylon 60 Membrane Filter from Fischer Scientific, Catalog 
Number NO-4-SP047-00, Equivalent-quality nylon filters having 0.45-mi- 
cron porosity may be used. 

6The following mixers were used in a cooperative program. They have been 
found satisfactory for samples under 300 milliliters: Brinkman Polytron 
Model PT 35, available from Brinkman Instruments Inc., Cantiagu Road, 
Westbury, New York 11590; Kam Homogenizer Model 09014, available 
from Kam Controls, Inc., P.O. Box 570535, Houston, Texas 77257; Kraft 
Apparatus Model S-25, available from SGA, Bloomfield, New Jersey 
07003; Ultra Turrax Model TP 18/10, available from Tekmar Co., PO. Box 
37202, Cincinnati, Ohio 45222. Equivalent-quality equipment would be ac- 
ceptable. 
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10.8.6 Reagents and Materials 
10.8.6.1 PURITY OF REAGENTS 


Reagent-grade chemicals shall be used in all tests. Unless 
otherwise indicated, all reagents should conform to the spec- 
ifications of the Committee on Analytical Reagents of the 
American Chemical Society when such specifications are 
available.? 


10.8.6.2 TOLUENE 


Toluene shall meet the specifications in ASTM D 362. 
Appendix A contains general information regarding the 
physical characteristics of toluene, as well as fire, safety, and 
health considerations relating to its use. 


CAUTION: Reagent-grade toluene is flammable. 


10.8.7 Sampling and Test Samples 
10.8.7.1. SAMPLING 


Sampling is defined as performing all the steps required to 
obtain an aliquot representative of the contents of any pipe, 
tank, or other system, and to place the sample into the labo- 
ratory test container. The laboratory test container and sam- 
ple volume shall be of sufficient dimensions and volume to 
allow mixing as described in 10.8.7.3.1. Mixing is required 
to properly disperse sediment as well as any water present in 
the sample. 


10.8.7.2 LABORATORY SAMPLES 


Only representative ‘samples obtained as specific in 
ASTM D 4057 or D 4177 shall be used for this test method. 
Samples should be analyzed within two weeks after taking 
the sample. Retaining samples longer may affect the results. 


10.8.7.3 TEST SAMPLES 


The following sample-handling procedure shall apply for 
test samples: ; 


10.8.7.3.1 | Mix the test samples of crude oil at room tem- 
perature in the original container immediately (within 15 
minutes) before analysis to insure complete homogeneity. A 
test sample drawn directly from a large-volume dynamic 
mixing system must be analyzed within 15 minutes or else 
remixed as prescribed in Appendix B. 


Note: Analysis should follow mixing as soon as possible, The 15-minute in- 
terval mentioned in 10.8.7.3.1 is a general guideline which may not apply to 


TReagent Chemicals, American Chemical Society Specifications, American 


Chemical Society, Washington, D.C. For suggestions on the testing of 
reagents not listed by the American Chemical Society, see Reagent Chem- 
icals and Standards, by Joseph Rosin, D. Van Nostrand Co., Inc., New 
York, NY, and the United States Pharmacopoeia. 
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all crudes, especially some light crudes which do not hold water in suspen- 
sion for even this short a time. 


10.8.7.3.2 Mixing of the sample should not increase the 
temperature of the sample more than 10°C, or a loss of water 
may occur, affecting sample composition. The type of mixer 
depends on the quantity of crude oil. Before any unknown 
mixer is used, the specifications for the homogenization test 
(Appendix B) must be met. The mixer must be reevaluated 
following any changes in the type of crude oil, quantity of 
crude oil, or shape of the sample container. 


10.8.7.3.3 For small test sample volumes, 50 to 300 
milliliters, a nonaerating, high-speed shear mixer is required. 
Use the mixing time, mixing speed, and height above the 
bottom of the container found to be satisfactory in Appendix 
B. Clean and dry the mixer between samples. 


10.8.8 Procedure 


10.8.8.1 Prepare nylon filters by heating in an oven at 
105°C + 2°C for 15 minutes. Cool and store the dried filters 
in a desiccator (without desiccant) until needed. Use only 
new filters. 


10.8.8.2 Weigh the filter immediately before use to the 
nearest 0.0001 gram. 


10.8.8.3 Using tweezers, place the membrane filter on the 
center of the filter support which is mounted on the filtering 
flask with a rubber stopper. Attach the reservoir to the filter 
support and clamp it securely. 


10.8.8.4 Connect the heating coil to the circulating bath 
and place the coil around the lower part of the reservoir. Set 
the temperature of the circulating bath so as to maintain the 
oil in the reservoir at 90°C + 2°C. 


Note: Care should be taken not to overheat the reservoir so as to cause evap- 
oration of the toluene and glazing of the filter. 


10.8.8.5 Into a 200-milliliter beaker, weigh 10 grams of a 
thoroughly mixed sample (see 10.8.7) to the nearest 0.0001 
gram. Add 100 milliliters of toluene to the beaker and heat 
the mixture to 90°C + 2°C while stirring. Maintain the tem- 
perature at 90°C + 2°C for approximately 15 minutes to dis- 
solve any wax in the crude oil. 


10.8.8.6 Start the vacuum pump and adjust the vacuum to 
200 millimeters mercury. Carefully pour the sample mixture 
into the filter reservoir in three portions. Generally, the sam- 
ple should filter in 10 to 15 minutes. If the nature of the 
crude oil or the amount of sediment causes the filtration to 
proceed extremely slowly (for example, filtering times 
greater then 30 minutes), reduce the sample size to five 
grams or less and repeat the test. Keep the volume of toluene 
at 100 milliliters. 
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Note: If the filtration of a given crude oil typically takes less than 10 min- 
utes and the sample stays at 90°C + 2°C during this time, then external heat- 
ing of the filter reservoir may not be necessary. 


10.8.8.7 Before the last portion of sample has completely 
filtered, wash the reservoir and filter with 50 milliliters of 
heated toluene (90°C) until no oil is visible on the filter. 
Leave the filter on the apparatus for two minutes with the 
vacuum on. 


10.8.8.8 Disassemble the filter apparatus by removing the 
clamp and reservoir. Inspect the condition of the filter. If the 
filter has been properly mounted, washing the edges after 
disassembly may not be necessary. However, if upon remov- 
ing the reservoir, dark spots are observed around the edge of 
the filter, washing is necessary. With the vacuum on, use a 
dropper to wash the edge of the filter with heated toluene 
(90°C). 


10.8.8.9 If the filter is completely or partially covered 
with black or dark brown crude oil residue after the washing 
step in 10.8.8.7, then discard the filter and repeat the test 
with a smaller sample size. 

Note: Normally, the color of the sediment on the filter is gray or light tan. 


A black or deep-brown-colored deposit on the filter is indicative of incom- 
plete washing. 


10.8.8.10 If the appearance of the filter is acceptable (as 
in 10.8.8.9) then carefully remove it and place it in an oven 
at 105°C for 15 minutes. Cool the filter in a desiccator and 
reweigh it to the nearest 0.0001 gram, 


10.8.9 Calculations 


Calculate the sediment content of the sample as follows: 


F 
S = — x 100 
mass% W 
Where: 
Simass% = sediment, mass percent. 
F = gain in mass of the filter, in grams. 
W = sample mass, in grams 
100 = factor for conversion to percent. 


10.8.10 Report 

Report the test results to the nearest 0.001 percent as the 
mass percent of sediment by membrane filtration. The test 
report shall reference this test method as the procedure used. 
10.8.11 Precision and Bias 
10.8.11.1 REPEATABILITY 


The difference between successive test results, obtained 
by the same operator with the same apparatus under certain 
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operating conditions on identical test material would, in the 
long run, in the normal and correct operation of test method, 
exceed the following values in only one case in twenty (see 
Table 1). The repeatability is determined as follows: 


r = 0.04388(X°*) 


Where: 
r = repeatability. 
X = sample mean. 


10.8.11.2 REPRODUCIBILITY 


The difference between two single and independent re- 
sults obtained by different operations working in different 
laboratories on identical test material would, in the long run, 
in the normal and correct operation of the test method, ex- 
ceed the following values only in one case in twenty (see 
Table 1). The reproducibility is determined as follows: 


R = 0.1176(X°) 


Where: 
R = reproducibility. 
X = sample mean. 
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10.8.11.3 BIAS 


The data generated during the development of the method 
showed that more sediment is recovered from crude oil using 
this method compared to the results of the test method in 
ASTM D 473. 


Table 1—Precision Intervals 


Mass Sediment Repeatability (1) Reproducibility(R) 
0.0050 0.0031 0.0083 
0.0100 0.0044 0.0118 
0.0150 0.0054 0.0144 
0.0200 0.0062 : 0.0166 
0.0250 0.0069 0.0186 
0.0300 0.0076 0.0204 
0.0350 0.0082 0.0220 
0.0400 0.0088 0.0235 
0.0450 0.0093 0.0249 
0.0500 0.0098 0.0263 
0.0600 , 0.0107 0.0288 
0.0700 0.0116 0.0311 
0.0800 0.0124 0.0333 
0.0900 0.0132 0.0353 
0.1000 0.0139 0.0372 
0.1250 0.0155 0.0416 
0.1500 0.0170 0.0455 
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APPENDIX A—PRECAUTIONARY INFORMATION 


A.1_ Physical Characteristics and Fire 
Considerations 


Personnel involved with the handling of petroleum-related 
substances (and other chemical materials) should be familiar 
with their physical and chemical characteristics, including 
potential for fire, explosion and reactivity, and appropriate 
emergency procedures. Personnel should comply with indi- 
vidual company safe operating practices and local, state, and 
federal regulations, including the use of proper protective 
clothing and equipment. Personnel should be alert to avoid 
potential sources of ignition and should keep containers of 
materials closed when not in use. 

API Publications 2217 and 2026 and any applicable reg- 
ulations should be consulted when sampling requires entry 
into confined spaces. 


INFORMATION REGARDING PARTICULAR MATE- 
RIALS AND CONDITIONS SHOULD BE OBTAINED 
FROM THE EMPLOYER, THE MANUFACTURER OR 
SUPPLIER OF THAT MATERIAL, OR THE MATERIAL 
SAFETY DATA SHEET. 


A.2 Safety and Health Considerations 
A.2.1_| GENERAL CONSIDERATIONS 


Potential health effects can result from exposure to any 
chemical and are dependent on the toxicity of the chemical, 
concentration, and length of the exposure. Everyone should 
minimize their exposure to workplace chemicals. The fol- 
lowing general precautions are suggested: 


a. Minimize skin and eye contact and breathing of vapors. 
b, Keep away from mouth; can be harmful or fatal if swal- 
lowed or aspirated. 

c. Keep containers closed when not in use. 

d. Keep work areas as clean as possible and well ventilated. 
e. Clean up spills promptly and in accordance with pertinent 
safety, health, and environmental regulations. 

f. Observe established exposure limits and use proper pro- 
tective clothing and equipment. 
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Note: For permissible exposure limits (PELs), consult the most recent edi- 
tion of the Occupational Safety and Health Standards, 29 Code of Federal 
Regulations Subpart Z, “Toxic and Hazardous Substances,” Section 
1910.1000 and following. Also consult the most recent edition of the Amer- 
ican Conference of Governmental and Industrial Hygienists booklet Thresh- 
old Limit Values and Biological Exposure Indices, published annually. (See 
10.8.2 for complete reference information.) 


INFORMATION CONCERNING SAFETY AND 
HEALTH RISKS AND PROPER PRECAUTIONS WITH 
RESPECT TO PARTICULAR MATERJALS AND CONDI 
TIONS SHOULD BE OBTAINED FROM THE EM- 
PLOYER, THE MANUFACTURER OR SUPPLIER OF 
THAT MATERIAL, OR THE MATERIAL SAFETY DATA 
SHEET. 


A.2.2 TOLUENE 


Health effects can result from acute exposure to toluene 
via contact with the skin and eyes, breathing of vapors, swal- 
lowing, or aspiration. Toluene exhibits local irritant proper- 
ties that may be manifested by dermatitis of the skin, 
stinging of the eyes, nose, or throat, or respiratory irritation. 
Acute exposure to toluene, above permissible exposure lim- 
its, may result in adverse systemic effects including effects 
on the central nervous, cardiovascular, respiratory, or gas- 
trointestinal systems. Symptoms of acute systemic effects 
may include headache, fatigue, disturbed vision, dizziness, 
confusion, numbness of the hands and feet, heart palpita- 
tions, anorexia, and gastrointestinal or respiratory difficul- 
ties. Significant overexposure may lead to coma or death. 

There may also be long-term (chronic) health effects of 
varying severity from exposure to toluene. 


INFORMATION CONCERNING SAFETY AND 
HEALTH RISKS AND PROPER PRECAUTIONS WITH 
RESPECT TO PARTICULAR MATERIALS AND CONDI- 
TIONS SHOULD BE OBTAINED FROM THE EM- 
PLOYER, THE MANUFACTURER OR SUPPLIER OF 
THAT MATERIAL, OR THE MATERIAL SAFETY DATA 
SHEET. 
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APPENDIX B—HOMOGENIZATION EFFICIENCY OF UNKNOWN MIXERS 
(MANDATORY INFORMATION) 


B.1 General 


The homogenization efficiency of each unknown mixer 
must be evaluated before use. The grade of crude oil, the 
sample size, and the sample container expected to be used 
with the mixer should be used in this test. The specifications 
of this test should be met before running this method and any 
changes in the mixing procedure should be reevaluated by 
this test. The mixing efficiency is measured by following the 
water content as described in ASTM D 4377. The crude oil 
used in this test should be dry (less than 0.1 percent water), 
otherwise perform a preliminary distillation to remove the 
water as described in ASTM D 2892. 


B.2 Procedure 


The following procedure should be used to evaluate the 
homogenization efficiency of each unknown mixer: 


B.2.1 Weigh the sample container to the nearest 0.01 
grain. Fill the container halfway (or to the level normally 
used) with the dry crude oil. Immerse the mixer into the 
crude oil so that the bottom of the mixer is five millimeters 
above the bottom of the container and homogenize the crude 
oil at 80 percent power for 2 minutes. Immediately deter- 
mine the water content of the dry crude oil in duplicate (see 
ASTM D 4377). Obtain the average of the duplicate results. 


B.2.2 Weigh the crude oil and container to the nearest 0.01 
gram. Immerse the mixer into the crude oil as in B.2.1. 
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Knowing the weight of the crude oil, add enough water to in- 
crease the water content one percent above the base level 
found in B.2.1. From a water-filled syringe previously 
weighed to the nearest 0,1 milligram, inject the water below 
the surface of the crude oil near the inlet to the mixer. 
Reweigh the syringe to the nearest 0.1 milligram and deter- 
mine the amount of water added. Any oil on the needle 
should be wiped off before weighing. Mix the sample in the 
same manner as in B.2.1. Determine the water content of the 
crude oil immediately after mixing. Sample the crude oil just 
below the liquid level. 


B.2.3 Without additionally mixing the crude oil, deter- 
mine the water content of the crude oil 15 and 30 minutes af- 
ter the initial mixing in B.2.2. 


B.2.4 Remix the sample in the same manner as in B.2.1. 
Immediately after mixing, determine the water content in du- 
plicate. 


B.2.5 The water contents of the crude oil determined in 
B.2,2, B.2.3, and B,2.4 minus the base determined in B.2.1 
should agree within 0.05 percent absolute of the added water 
and to each other. If they do not agree, this test should be re- 
peated while changing the mixing time, the mixing speed, 
the height of the mixer in the crude oil, or a combination 
thereof until these conditions are met. 
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Order No. 852-30208 


1-1700—2/91—1M (9C) 
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American Petroleum Institute 
1220 L Street, Northwest 
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